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Abstract 
The generation of neutrons in a coaxial vacuum diode with laser-plasma source of deuteron on anode and outer hollow 
cylindrical cathode is investigated. The experiments were carried out at accelerating voltages in the diode gap of UA ื 280 kV for 
two configurations of the electrode system: the cathode made from magnetic NdFeB compound material, providing suppression 
of electrons stray currents in the accelerating gap, and an aluminum A1 cathode. For the magnetic field inductance on the axis of 
the NdFeB cathode about B ป 0.4 on the D(d, n)3He reaction the maximum neutron output in the total solid angle Q = 5×107 
neutrons per pulse was received. The absence of magnetic insulation reduced the accelerating voltage on the diode gap and the 
neutrons output. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering 
Physics Institute)  
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1. Introduction 
The small-sized pulse neutron generators (PNG) on the base of vacuum and gas-filled accelerating diodes are 
successfully used for neutron logging of oil & gas and ore wells, neutron activation analysis, inspection technologies 
 
 
* Corresponding author. 
E-mail address: cozlowskij2013@yandex.ru (K.I. Kozlovskij) 
 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
 K.I. Kozlovskij et al. /  Physics Procedia  71 ( 2015 )  176 – 180 177
for detection and hidden dangerous objects a
energetic neutron generation efficiency is of 
using in a number of applied neutron physics ta
Different methods of suppression of secon
Didenko et al. (2014)] are widely used in vac
most effective methods is magnetic isolation 
formed with the help of a solenoid and this m
formation of the magnetic field construction 
outside of the tube volume of the diode, can b
neutron generators. 
In this paper the possibility of effective ne
deuteron on anode and outer hollow cylindrica
For such type of cathode the isolating magnetic
outer magnets in secondary electrons emission r
2. The experimental set-up 
Scheme of the experimental set-up used to 
on anode, is shown in fig. 1. The residual pre
pulse sent to the anode (2) and the cathode (3) i
at the end face of the anode. For laser plasma
wavelength of Ȝ = 1.06 ȝm, power density is a
made in a form of a hollow cylinder with the
4×10-2 m in height. The target for neutron gene
cathode. Two types of materials were used 
generation in the main mode) and an A1 cathod
cathode is about B § 0.4 T. 
The high-voltage impulse generator (HVIG
with C0 = 4700 pF capacity and charge resistan
sections varied in experiments from 10 up to 2
US is the total charge voltage HVIG, that is eq
US § 350 kV was achieved with n = 20. For HV
where the laser beam part (up to 25% of intense
 
Fig. 1
nd substances identification [Barmakov (2013)]. The i
interest, because product dimensions define the possibi
sks. 
dary electron emission from cathode [Bogdanovich e
uum diodes in order to rise efficient neutron generation
of electrons in diode gap. Typically, the isolating magn
ethod associated with additional energy costs. In addi
made of permanent ring magnets [Bespalov et al. (19
e applied. However, this option increases the radial size
utron generation in coaxial diode tube with laser-plasm
l cathode made from magnetic NdFeB compound mater
 field inductance is almost 2-3 times more than inductanc
egion in case of their out of vacuum volume placement.
generate neutron in vacuum diode with laser-plasma deu
ssure in the vacuum chamber (1) is about § 5×10−2 Pa. H
s earthed. The laser target (4) used in a form of TiD table
 generation we used the emission of a solid-state laser 
bout q § 5×1014 W/m2 and laser pulse duration Ĳ § 7 ns. 
 outer diameter of 8×10-2 m, the inner diameter of 4.5
ration, made from ɌiD or (CD2)n was placed on inner s
during the cathode making: a permanent magnet NdF
e (testing mode). Magnetic field inductance on the axis o
) was made according to Arcadyev-Marx scheme (7) fr
ces R0 = 16 kȍ. Charge voltage was U0 =15÷18 kV. Th
0 (n = 10÷20) and had been chosen from US = nÂU0 cond
ual to output pulse amplitude in the idle mode. The max
IG and laser deuteron source synchronization the schem
) was for the arrester (8) running in the HVIG first sectio
 
. The experimental set-up scheme. 
ncreasing of 
lity of PNG 
t al. (2009), 
. One of the 
etic field is 
tion, for the 
79)], placed 
 of the pulse 
a source of 
ial is shown. 
e created by 
teron source 
igh-voltage 
t was placed 
(5) with the 
The cathode 
×10-2 m and  
urface of the 
eB (neutron 
f the NdFeB 
om sections 
e number of 
ition, where 
imum value 
e was used, 
n. 
178   K.I. Kozlovskij et al. /  Physics Procedia  71 ( 2015 )  176 – 180 
Current and accelerating voltage was contro
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Fig. 2. The characteristic waveforms of accelerating voltage
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4. Neutron measurements 
Research of the neutron output in total solid 
from TiD with the use of nuclear reaction D(d,
Maximum neutron output Qdd exceeded 107 neu
 
Fig. 3. Dependence of neutron output Qdd  per pulse from n
aluminum alloy DT 16. 
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between acceleration modes with and without m
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5. Conclusion and discussion  
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